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Why do we need gamma libraries?
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How does the gamma library module work?

e
nucleonlca-'.' ... web driven nuclear science
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Gamma-Spectrum SimulatedforNal (f6.2 x 76.2 mm)
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Gamma-Spectrum Simulated forNal (76.2 x 76.2 mm)
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basic principle of gamma spectrometry:

energy of the emitted gamma photon is characteristic for the emitting isotope!

(like the human fingerprint in Rolf's presentation)

We can identify isotopes
in a spectrum by using

a reference catalogue or library!

Gamma energy [keV] and
emission probability

[ % rel. to all peaks of one nuclide]
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Spectrum identification programs (like GammaVision, Identify, etc. ) rely on user-created

library files.

S
The Gamma Library module nuclenmca‘.‘ ... web driven nuclear science

Applications Data Knowledge My Preferences Print @3 Help < Mew Browser

simplifies the library creation

for 31 party software! h‘ - |
iy~ Gamma Library

Create/ Ed it your |ibra rieS -_Summar_l,l | Create/Edit -'.- SZample Libraries .- ; I:I;:tluns

User defined gamma libraries

Save as .lib file for GammaVision

9 Medical Library
|

. . . . . (Create @ new Library) i — | =
(bmary f||e) or |dent|fy (tXt-flle) g | Calibration Sources 19.082010,131331 | | & | o
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Sample libs available
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Getting started:

nucleonica nuclennlca.'.' ... web driven nuclear science
Applications | Data  Knowled Applications ~ Data Knowledge My Preferences Print. 3 Help -7 Mew Browser

Nuclide Explorer

Mass Activity Calculator

Decay Engine

Dosimetry and Shielding 3 m “M : h Gamma lerﬂry
Range and Stopping Power I| || i|||l|

webKORIGEN

Universal Nuclide Chart

Ti rt and Packagi T T,
T At ey Sumrmary Create/E dit 'i Sample Libraries ! Opticns |

Nuclide Mitures k

Mucleonica Scripting User defined gamma libraries

Library Creation b

Gamma Spectrum Generator (Create a new Library)

easy Monte Carlo ]

19.082010,13:1331 | |5 | | T
08.07.2010,16:15:27 | = | & | T
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Surmrnary | Create/Edt | Sample Libraries | Optians |

Name:  NuTroNS Test! €

A test library for the NuTroNS course.

Description:
Current Chart: Karlzruhe Peak Selection Emission type
() All Peaks Gamma lines
X-Rays

(7 High resolution (HPGe)
@ Low resolution (Nal)

() Deselect all

Radiations from SE|EEC| LICHEI -

. Radiation Library
-E. T “Flr IR X AT x X

Fmission Probability
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Surmrmary | Create/Edit | Sample Libraries | O ptions |

lome: NGTIONS Test

A test library for the MuTroMS course.

Description:
Current Chart: Karlsruhe Peak Selection Emizsion type
— = 1 Co =~ B0 - @ Al Peaks Gamma lines
- At (7) High resolution (HPGe) ARy

1047 m| 527 :
FEAE ) Low resolution (Nal)

() De=elect al

Library Muclides Radiation Library

MW ——

i s s [Eneray (keV) | E
27 Co 60 5.2713y i} 27 CoB0  1.332e+3 0.9993 Gamma
e o S L s

27 CoB0 1.173e+3 0.9985 Gamma

7.600e-5

7478 6.438e-5 X-Ray

74671 3.270e-5 X-Ray

Daughters from 27 CUKEUJ 826 1.311e-5 K-Ray
— i 2159e+3  1.200e-5 Gamma

m 0.85 1.495e-6 ¥-Ray

2506e+3 2e-8 Gamma
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Current Chart: Karlsruhe
- s U > 233 -

Conzider daughters

Library Muclides Radiations from 92 U 238
27 Co 60 52713y il 0.07332 ¥-Ray
55 Cs 137 301671y i 4176 0.01438 ¥-Ray Include daughters
56 Ba 137m 255m i 4955  6.800e-4 Gamma
92 | 238 4 468 Gy i} Gamma

1.700e-4

Daughters from 92 U 238

234 : Radiations from 91 Pa 234m Radiation Library
91 Pa 234m iy | Emission Probabiity ~ [ ipe Wiichde | Energy (ko) | Emission
1.001e+3 835083 Gamma | = 91Pa234m 1.001e+3  8.350e-3
e =t R 14.091 8.336e-3 X-Ray E 91 Pa234m 7664 3.190e-3
90 Th 230 7538 ky 98 439 343463 ¥-Ray ' 56 Ba 137m 6617 0.9007
88 Ra 2296 1600 ky 766.4 3190e-3 Gamma 56 Ba 137m 32.19 0.03815
> 94 665 21268-3 ¥-Ray 56 Ba 137m 3182 0.02068
86 Rn 222 3.8235d 4463 1.607e-3 X-Ray 27Co60  1173e+3 09985
84 Po 218 310m 7428 9.352e-4 Gamma 27 Co 60 1332e+3 09998
84 Po 214 164.3 us 113 7.555e4 X-Ray (.. S i
o 2582 7.348e-4 Gamma
84 Po 210 138.376d g s YRay
23 Bi 214 19.9m 7863 4.843e-4 Gamma
93 Bi 210 5017 d 1145 422404 X-Ray
110.4 3.983e-4 X-Ray
82Fb 214 268 m 17378 21214 Gamma
82 Pb 210 2220y 43219 1762e-4 ¥-Ray
: E“Eii H 18317 172864 Gamma
1.194e+3  1.311e-4 Gamma
15101 1.303e-4 Gamma
7382 1.253e-4 Gamma

922 1.236e-4 Gamma
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Summary | Create/Edit I Sample Libraries | Options |

o -f\.IuTru:rNS_TesH
Atest library for the NuTroNS course.

Description:
Current Chart: Karlzruhe . Peak Selection Emigsion type
G$13? Cs | 7R () All Peaks Gamma lines
S e o - ¥ ¥-Rays
SEJEE;_;_ Consider daughters e i pesohibion ey e

i@ Low resolution (Nal)

() Deselzct all

Add Muclide Save

Radiations from 55 Cs 13

Radiation Library

Library Muclides

= il

ide iiife Delet Emission Probability ¥ ide | Energy (keV) |
27 Co 60 52713y i 2835  5.800e-6 = 27C060 1173e+3 09985 Gamma
55 Cs 137 30.1671y i :  11F = 27Co60 1332e+3 09998 Gamma

Daughters from 55 Cs 137

Yol Fa

56 Ba 13¥m
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Radiations from 56 Ba 137

fgy | Emission Probability ™ | = -E'-l-;-:_l

0.9007 Gamma
0.03815 A-Ray
0.02068 X-Ray
0.01388 X-Ray
0.01042 X-Ray

il_E E_HI' :-I-i o i- d ..-\..'.-I i'.-l



The Gamma Library module

Peak Selection Emis=ion type

@ High resolution (HPGe)

™) Low resolution (Nal}

Emizsion Probability ™
661.7 0.9007

32.19 0.03815

31.82 0.02068

J6.4 0.01388

| 4.47 0.01042

Gamma lines
¥-Rays

Gamma
A-Ray
A-Ray
*-Ray
A-Ray

you will need:
for high resolution — more lines

for low resolution — less lines
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Peak Selection Emission type Peak Selection Emission type
® A Gamma lines ©) All Peaks Gamma lines
X-Rays X-Rays

@ High resolution (HPGe)

(") Dezelect all
Select peaks based on resolution
Radiations from 56 Ba 137/m Radiations from 56 Ba 137m
09007 Zamma 6617 09007 Gamma
0.03815 A-Ray 3219 0.03815 H-Ray
0.02068 X-Ray 31.82 0.02068 X-Ray
0.01388 #-Ray 36.4 0.01388 A-Ray
0 010 X-Ray 4 47 0.010. *-Ray

iii __i. .
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Gamma-Spectrum Simulated for Nal (76.2 x 76.2 mm)

YT Ba-137m

Gamma-Spectru-mSimulatedfurHPGe[rel.eﬁ.ﬁz.?“r'n]
[ Full spectrum |
200 - . .
0 s00 ]
Ganm 150 _-_
il
In the HPGe detector E ]
]
a‘reflector’ filters out 0T
the low energy lines! WAEERERESEERE RS
o 500 1000 1500 2000
Gamma-ray energy, keV
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Summary . Create/E dit . Sample Libraries | Optionz

Database: Mucleonica -

Min. Branching ration for daugthers: 0.01

Peak zelection: high resolution detectors

Kin. Energy 37 ke <€

Max. Energy 2000 kel

Kin. Emizsion probabilty 0.3 2% of E.P. of strongest line

Kin. Emission probabilty (.6 % of E.P. of strongest higher energetic line

Peak =zelection: low rezolution detectors

Kin. Energy 12 kel

Max. Energy 2000 ke

Min. Emission probability 1 % of E.P. of strongest line <z

Kin. Emizsion probability 2 % of E.P. of strongest higher energetic line

Set an energy threshold for
your Germanium detector

because of a reflector!

Select peaks based on
relative emission

probabilities!
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Smart library creation saves time and reduces errors in the identification process.

A library with too many lines can be as useless as one with too few!
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Smart library creation saves time in the identification process.

A library with too many lines can be as useless as one with too few!

127 302
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A few questions one should ask when working with libs:
Which group of isotopes might | encounter? (nuclear, industrial, natural,.. + age of sample - half-life)
What detector do | measure with? (high or low resolution, reflectors,..)
Does the isotope itself give a respective line or a daughter nuclide? (eg. Cs-137 and Ba-137m)
What ID-program do | use? (lib file according to software specification)

Is the nuclear data I rely on accurate? (in NUCLEONICA eg. JEFF-file)
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Have fun creating your own

T -

nuclennlr:a.'.' ... web driven nuclear science

Thank you for your attention!


http://www.nucleonica.net/application/portal.aspx
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